Essential cysteine-alkylation strategies to monitor structurally altered estrogen receptor as found in oxidant-stressed breast cancers.
Oxidant-induced structural modifications within the cysteine-rich DNA-binding domain (DBD) of the overexpressed estrogen receptor (ER) likely contribute to its loss of DNA-binding function and altered transcriptional activity during human breast cancer development. Using recombinant ER protein as a model, procedures to detect such endogenously produced structural changes in the two Cys(4)-type zinc fingers within the DBD of ER extracted from breast cancer cells are being developed. Unfortunately, ex vivo oxidation of these ER-DBD cysteine residues can occur during routine ER purification and preparation procedures. Also, cysteine residues readily undergo thiol-disulfide exchange reactions that can result in artificial oxidation and incorrect disulfide bond assignments. These problems can be circumvented by an initial irreversible alkylation of all free thiols followed by reduction of any disulfides and treatment with a second alkylating agent, prior to proteolysis and high-performance liquid chromatography mass spectrometry analysis of peptides in the doubly alkylated ER digest, to differentiate between the originally free and the disulfide-bonded cysteine residues. Although the use of chemically identical but isotopically different alkylating agents was more effective than the use of chemically different alkylating agents, subsequent problems were encountered with incomplete alkylation of particular Cys residues in the native ER protein. To overcome this limitation, the initial alkylation was accompanied by denaturation and the second alkylation was carried out during the proteolytic digestion. These improved analytical strategies should facilitate the monitoring of structurally altered endogenous ER produced within oxidant-stressed human breast cancer cells.